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be* of my kno Wl ed Sc and belief, factual statements Qerein ^ ^ ^ opicion 5latcmcnts 
herein represent my objective scientific opinion and analysis. 

1 .3 As described in OKA3, the purpose of my third statutory decision w as 
to de S , sn and perform protein expression expert, that wouJd address any criticisms raised in 
*. second series of^ted™ fUcd on behalf of HGS, particul^ the sec07ld declarations Qf 
Dr. Nicholas Hay War d C ANH2) and Dr. Stuart _ n3Qn (aSa2) . Ludvy . g 
asked « to comm ent on the data fro«n expression studies performed by Dr. Susan Powe r 3nd 
reported m her second declaration (hereinafter "ASP2"), filed at the same ^ M ANH2 and 
ASA2. 

1.4 The purpose of this declaration, hereinafter referred to as "OKA4" is to 
supplement the findings in OFCA3 wi* an additional figure that depicts the results of transection 
cxpenment. for the Australia Patc „ t office. The results described in this declaration father 
demonstrate that the negative results are due to expression and -secretion defects in VEGF-2 (as 
twght in the opposed application) rather than variations in transection efficiency ( M suggested, 
wrongly, by various HGS declarants). Also, I have attempted to farther articulate the .benefit of 
using two different transfection-efSciency controls (bcta-galactosidise and Iuciferase) in-OKA3 
and again here in OKA4. 

1 .5 Although the experimental design reported in OSCA3 and the experimental 
d«ign of the present declaration are very similar, the protocol described bcUw deluded „ extra 
adjustment ia imxnunoprecrpitation sample si***, to normals for apparent modest experimental 
vacation in transfecxion efficiency or other factors influencing the quantity of recombinant 
protam expression ov W time. (See paragraphs 4. 1 - 5.5, belong Other minor changes were 
made in the experimental protocol of the present declaration (e.g., times of incubations) due to 
lime consents and do not affect the results of the types of experiments performed and 
described herein. The experiments described herein provide further evidence that cells cannot 
express ^d secrete VEGF-2 as taught m the opposed. application. On this point, the results w cre 
the same as the data already presented in OKA 1, OKA2, and OKA3, 'further confirming that 
these declarations were accurate and were experimentally sound. 
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II- EXPERIMENTAL/ PROCEDURE 
A - Cells and Pladmids 

2. 1 Result reported in OKA2 revealed that COS and 293T cells wcrc „ 
appropriate cdl lines for analysing VEOF-2 protein expression, and secretion. For these 
expenses, 293T cells were in DMEM supplemented with 10 % fetaJ bovine scrum, 
glutanune and penicillin/streptomycin. 

2.2 The polymerase chain reaction (PCR) employed to construct a cDNA 
fragment that correspoaded to amino acids 70 to 4] 9 of prepro-VEGF-C. For the purpose of 
these axperunen* (directed to asking .raccoon efficiency and protein expression at various 
nmc pome) the cDNA fragmeat exiccding amino acid residues 70 ro 41 9 of prepro-VEGF-C 
corresponds appropriately with the =DNA encoding the full length sequence of the VEGF-2 
polypeptide described in the opposed application. Nucleotides 559 to I SOS ofthe VEGF-C 0 
cDNA (Reported .ia Document D70, Joukov et. al. 1996, Genflank acoeasicn number X942J 5) 
were PCR amplified with :hc primers 5--CGCGGATCCATGACTGTACTCTACCCA-3 ' 
containing a BamHI site and S'-CGCTCTaGATCAAGCGTAGTCTGGGACGTCGTATGG- 
GTACTCGAGGCTCATTTGTGGTCT^ ' containing a Xhol site, HA-u>g, . stop codon and a 
Xbal she and cloned into pcDNAl( Amp)- vector (Invitrogcn). The resultant vector was 
designated as VEGF-2(HGS)/pcDNAl. 

2.3 An expression vector was also constructed that contained the full length 
(419 codon*) VEGF-C seouer.ee (OKA2 at 3.3,3) for use as a positive conzrol in the expression 
and secretion analyses. The resultant vector was designated as VEGF-C/pcDNA 1 
B. Transaction «nd rime coarse: 

2-4 A principle criticism alleged by the HGS experts was that my OKA2 
declaration failed to include transaction efficiency data (ANH2 at 1.5; ASA2 at 24). Thus, for 
these new ax?erimentSi 3eparate eJtprassion v „ tor3i pRL expressillg Reni]Ja Lucifer33C 

(Promega) and pCMV-x-gal expressing bcta-galactosidase under CMV promoter, were used as 
transfection controls. 

2.5 The other principle criticism of the procedures reported in rny OKA2 
declaration vvas regarding the lack of time points in the expression analyses (ANH2 ac 1.5; A5A2 
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- 29 3T ce Us ««. SPU , 1: , ^ m „, ium _ ^ d 
■n»«hou„ a ft„ m . d ,, Ilncl ,„ s=>VEGF . :!(HOSVpcDNA OT<rMtvv 

Reagan, (RocK.). TV condoned media and the crib »«. w«=d 2 4 48 ho™, or 7* 

MEM ™ rf 7 — ^ ^ "Conine „d » Ws ^ ^ J' 
rca-bolic labelmg of prou™ sy „ t „ !3l2cd by the Ac i„dic«d a*, point, „„ 

e» 0 didcn=d medi, was halted ,„d cic^d by eennifugation. The ^ w« k^*., 

Assay System (Promega). 

C. Bcta-gHlactoaidase staining: . 

2.6 The cells were washed twice with PBS, fixed with 0,05% glutaraJdehyde 
m PBS for 15 minutes * room, temperature, Washed three time, with PBS, «d ^incd over night 
~»th 2.5 TOg / m , ,_OaI C5-br= m o-4-c!oro-3- ; ndo 1 yI-6-D- ga l a ctopyra n o 3 id C ) at 37*C The bet, 
galacraadase data provided evidence of transaction efficiency. 

^« Luciferax« assay: 

2.7 The protein concentrations 0 f th e cell lysates were determined by u S k>- 
the BCA Proton Assay (Pierce). To quantity e*p rC33 ioa of recombinant protein in transfec Jd 

Ia * lUcifcr " c * ctivi * * ly»t« w a3 mcasuxed with Dual-Luciferase Reporter Assay 
System (Promega) wording to the manufacturer's instructions. The luciftruc daa provided 
evidence of transection efficiency ,„d recombinant protein expression efficiency at vanou, ^ 
points. 



See explanation in OKA2 at 3.4.2 
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£- Imraunoprccipitation: 

2-3 Wunoprscipifation experiments were conducted to identify the presence 
of VEGF-C or VEGF-2 polypeptides in the conditioned media from the cells after the indicated 
incubation times. 

2-9 For inrirnunoprecipitation, aliquots of each conditioned medium we- 
supplemented with BSA and Twccn 20 to Snal concentradons of 0. 5% and 0.02%, — ^ 
The different VEGF-2 or VEGF-C peptide, were in^unoprec^itated with polyclonal antfoodie- 
raised against a synthetic peptide corresponding to amino acid residues J 04-1 20 of the VEOF C 
propeptide (Andscra 332, reported in Document DTI . Joukov et ^ l997) at 4 « c overaigtlI . 
This peptide is present in the secreted form of VEGF-C, and the opposed application .caches 
.t should be present in mature VEGF-2 as well. Thus, andsera raised against tins peutide should 
recognize VEGF-2 or VEGF-C polypeptides produced by the cells. 

2.1 0 The immunocompiexes of secreted polypeptides bound to antisera 882 
were precipitated with protein A-Sepharosc for 2 hours and washed 2 times with IX binding 
buffer (0.5% BSA, 0.02% Twcen20 in PBS) and once with PBS at 4*C. The proteins were 
analyzed by SDS-PAGE in a 12 % gal under reducing conditions. 

m. EXP ERIMENTAL RESULTS AiXD ANALYSIS 

A. Bela-galaciosidase and transection efficiency 

3.1 In order to analyze transfection efficiency, the constructs of interest 
(VEGF-2(HGS)/pcDNAl, YEGF-C/pcDNAl, or the mock veexor) were co-transfected into 293T 
cells with a plasmid encoding beta-galactosidase. Beta-galactosid«e is an enzyme that causes 
production of a colorometric product, under the assay conditions used. In particular, successful 
transfection with the beta-galactosidase plasmid is observable as a colored colony on a culture 
plate. The presence and percentage of colored cells that axe observable following the 
transaction experiments provides a measurement of relative transfection efficiency for the 
different transfections. HGS's declarant, Dr. Power, chose a beta galactosidase for her 
transaction efficiency control in her ASP2 declaration (See ASP2 at 20 and 24). 

3.2 Ludwig Institute asked that I provide actual data in this declaration for the 
transfection efficiency study. Accordingly, I have included photographic result of the beta- 
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gaJactosidase staining ^ Figure IB attached hereto (see Exhibit KA-1 hereto). The figure 
represents photographs of culture plates following plating, transection, and growth 0 f the cells 
Dork colored "spots" represent colonics formed from cells that w er e successfully transacted 
With the beta galactose vector and that are therefore oppressing beta-galactoiidaae «d appc3r 
dark blue under the assays conditions used. White or colorless cells, 0 n the other hand, are nor 
^pressing Lhe beta-galactosidase, and are scored as negative with respect to transection. 

3.3. The photographs in Figure IB reveal that each of the transections were 
very successful (numerous dark colored colonies were observed on all of the.piates), and that the 
percentage of transacted cells were comparable in each of the three transection group* (i.e., 
VEGF-2, VEGF-C, and mock). This data Is sufficient to conclude that aansfection efficiency i s 
no*, confounding the results of my comparative expression studies, thus dispelling one of HGS's 
main criticisms of my OKA.2 declaration. 

B- Lucif erase and Protein expression 

4. 1 The luciferase experiments provide a supplemental control for transfecrion 
efficiency that complements the bcta-galactosidase study, and also provide an indication of the 
level of recombinant protein expression in transacted cells. The hieiferase study was 
comparable to the beta-galactosidase study in th* sense thar it involved co-transfecucn of the 
constructs of interest (VEGF-2 or VEGF-C piasmid) with a second construe?, the presence of 
which was measurable by a visualization assay. Because the co- trans fected luciferase piasmid 
encodes an enzyme that causes production of light waves under the assay conditions that were 
used, the measurements of light units provides an indication that the transfections were 
successful. However, the luciferase assay differs from the beta-galactostdase assay because it 
quamua^veiy measures recombinant protein from transaction plates, whereas the beta 
galactosidase assay only measures the number of transfecxed versus non-lransfected colonies, 
and does not provide a quantitative measurement of the amount of recombinant protein thar the 
ceils are producing. 

4.2 The VEGF-2(HGSVpcDNAl . VEGF-OpcDNAl , or the mock vector 
were co-transfectcd into 293T cells with the plasmid encoding the Renilla luciferase gene as 
described above. At the datapoints selected for the experiment (2d, ag, and 74 hours after 
transtection) conditioned medium was collected to assay for the secretion of VEGF-2 or VEGF- 
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C by Che ceUs, and cell ly 3a , C3 w=re atso ^ to ^ ^ ^ ^ ^ 

the same time points. 

4.3 The results of the luciferase assay are presented as a bar graph in Figure 
I A (sec Exhibit KA-1 hereto), showing re I ative li&ht ^ pef micrograni Qf ^ ^ ^ 

the three wnrfbcttm groups at each of the time point, specified. Since the luciferase is a 

measure of recombinant protein expression, it pro vid es a 5CCOnd indication ^ botfa ^ VEGp 
and the VEGF-C transfectiens were --uccessfui. because all groups showed luciferase activity flT 
ail time points. The fact that the relative leveis - of lucifcrasc (in ^ Versus V£GF c 

cultures) varies somewhat with time reflects the fact that the luciferase measurements are 
quantitative for the amount of recombinant, active luciferase protein present, rather than 
quantitative f or percentage of cells successfully transected. At all time points studied, the 
luciferase measurements in the. VEGF-2 and VEGF-C plate* were of the same order of 
magnitude. 

C. Aaalyaia of VEGF-2 and VEGF-C agression and secretion. 

5- 1 At the outset, it is my opinion that the differences in luciferase 
measurements between VEGF-2 and VEGF-C plates do not reflect a variable invol^g 
transaction efficiency thai could account for the differences in VEGF-2 versus VEGF-C protein 
expression and secretion that I reported in all three of my previous declarations. In feet, the 
opposite is true. The luciferase data serves lo validate the experimental design. The luciferase 
measurement were the same order of magnitude at c^h time point and indicate successful 
transfixion of cells in both the VEGF-2 and the VEGF-C co-Cnmsfection experiments. The 
luciferase activity abundant and measurable for both the VEGF-2 and VEGF-C co- 
trans factions, whereas in the imrnunoprccipitation experiments, VEGF-2 has always been 
uruneasurable, while VEGF-C has always been easily measured. Thus, the transfection and cell 
cultures technique, are all Sound. Tne -problem- is that the ceils cannot express and secrete the 
VEGF-2 encoded by the VEGF-2 cDNA as taught in the opposed application. 

5.2 Even so, for this declaration, I adjusted the imrnunoprccipitation 
experiments for th* benefit of the: VEGF-2 transactions, based on the luciferase data. 
Specifically. I presumed that the luciferase measurement* prodded an indication of the • 
recombinant prorein making capacity of the uWected cells. Based on this assumption, the 
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VEGF-C c ells were making more recombinant protein than the VEGF-2 cells in these particular 
transections. To compensate for the apparent difference, I used larger volumes of conditioned ' 
media from the VEGF-2 cells than from the VEGF-C colls for the iaunuoopreciptation. The 
volumes selected were as follows: 



Culture 

Period 


V oluinc of CM from ceils 
transfected with 

VEGF-2(HGS)/pcDNA I 


Volume of CM from 
cells transfected with 
VEGF-C/pcDNAl 


v aiurne or CM rrocn 
mock transfected cells 


24 hours 


690 microliters 


450 microliters 


1 000 microliters 


4$ hours 


235 microliters 


125 microliters 


1000 microliters 


74 hours 


265 microliters 


1 30 microliters 


1000 microliters 



5 .3 . The relative amounts of conditioned media used were inversely 
proportional to the lucifwse measurements. In each instance, more conditioned media from the 
VEGF-2 cells was used than from the VEGF-C cells to compensate for the lower production of 
recombinant (luciferase) protein in these ceils. (Tf the VEGF-2 sells were secreting less protein 
per microliter of conditioned media, the use of larger sample sizes would compensate.) 

5.4 No VEGF-2 protein was defected in the conditioned media from the cells 
transfected with the VEGF-2(HGS>/pcDNAl construct at any of chc time points tested, over a 
time period of 74 hours (Figure 2, Lanes 1, 4 and 7; see Exhibit KA-2 hereto. The only bands 
visible in the VEGF-2 lanes of the gel. are also visible in the "mock" lanes that have no VEGF-2 
construct), In contrast, VEGF-C protein was effectively expressed and secreted by ceik 
transfected with a sector encoding the full length VEGF-C. The different forms of VEGF-C 
immunopreciphated from the conditioned medium correspond to partially and fully processed 
forms of VEGF-C (Figure 2, Lanes 2 7 5 and 3. Sec bands corresponding approximately to die' 
30, 21 .5, and 14.3 size markers). These results are in agreement with rhe results reported in 
OKA!, OKA2 and OJCA3, and provide still further evidence thai VEGF-2 as taught in the 
opposed application cannot be expressed and secreted by cells. 
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5.5 as Figure 2 shows, ceils do not express and secrete VEGF-2, no matter 
what time point is used to terminate the experiment Using extra conditioned media from the 
VEGF-2 ceils fails to change the negative result. Expreasion of VEGF-C polypeptides, which 
serves as a positive control, was visible at all time points studied. VEGF-C expression s 
already visible at 24 hours and was strongly viable «t 48 hours and 74 hours. 

5.5 The extra experiments that I ran for OKA3 and this declaration 
demonstrate that all of HGS's criticisms of my earlier experiments were mexW The protein 
expression and secretion data reported In OICA3 an d the present declaration is essentially 
identicaL indicating that transection efficiency, time course, and any other miscellaneous factors 
causing minor fluctuations in recombinant protein production from one experiment to another do 
not alter the and result. The data reported herein confirms the conclusions of OKA 1, OKAi and 
OKA3, namely, that calls cannot express and secrete VEGF-2 as taught in the opposed 
application. 



IV. CONCLUDING REMARKS 

6- 1 The protein expression and secretion studies I report herein were designed 
to address any criticisms made by HGS with regard to experimental design credibility. The 
results demonstrate several key points. First, VEGF-2 as taught in the opposed application 
cannot be expressed and secreted by cells. The data clearly establishes the failure of VEGF-2 to 
be expressed and secreted at multiple time points ov er a period of 74 hours (Each of these time 
points was sufficient to observe expression and secretion of the VEGF-C positive control run 
under the same experimental conditions). Second, transaction efficiency experiments reported 
herein rule out the possibility that absence of expression of VEGF-2 was due to insufficient 
amounts of the VEGF-2 expression vector being introduced into the cells. Even if the minor 
variations in transaction efficiency could contribute to variations in protein expression and 
secretion, this phenomenon was accounted for in the immunoprecipitation experiments reported 
herein by moreaaing the volumes of the VEGF-2 conditioned medium chat were used in the 
immune-precipitations. Thus, transection efficiency, expression and secretion time course, and 
all other meaningful variable.-? have all been accounted for in this declaration. This declaration. 
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and iy three earlier declarations, all demonstrate that cell, cannot «tpr SM and secww VEGF 1 
as taught in the opposed application. 

AND I MAKE this solemn declaration bv « irtue of the Statutory Declaration* Act , 959 and 
subject to the penalties proved hy that Act for the*™!** of false statements in statutory 

consciously believing the statements contained in this dee laratI oa to be ^e in 

every particular, m 



DECLARED at 

This /f^\ da y of August, 2002 



Kari Alitalo 



BEFORE ME 



HANS SEVEUU9 
Notary PuWe 

H. 08. 200? 
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IN THE MATTER OF Australian Patcm 
Application Serial No. 696764 by .Human 
Genome Sciences, Inc. 

-and- 

IN THE MATTER OF Opposition thereto by 
Ludwig Institute for Cancer Research 



THIS IS Exhibit Ka-1 

referred to in the Staturory Declaration 

of Kari AiitaJo 

made before me 

DATED this Ih 7V> Oay of August 2002 



(Signarure of Notary Public 

waws sevajua 

Notary Putodc 
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Beta-galactosidase Staining 




VEGF^(HGSVpcDNAl VEG^C/pcDNAJ Mock 



AUSTRALIA 
Patents Act 1990 



IN THE. MATTER OF Australian Parent 
Application Serial No. 696764 by Human 
Genome Sciences. Inc. 

-and- 

IN THE MATTER OF Opposition thereto by 
Ludwig Institute for Cancer Research 



THIS IS Exhibit KA-2 

referred to in die Siarurory Declaration 

of Kari AlitaJo 

made before me 

DATED this / ^ Day of August 2002 



(Signature of Notary Public) 
HANS SSVELiUS 
Notary Puttrc 
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